ABSTRACT: Commuter Line became the best public transportation in Jakarta and surrounding cities. But unfortunately, there were still many Commuter Line passengers who did not aware of using the station facilities. This led to a "dilemma" for station managers to design station facilities that meet the needs of passengers. Therefore, the research was focused on the behavior of Commuter Line passengers based on the deviation that occurred. A behavior mapping approach was conducted to understand passenger behavior and its influence on the design of the train station facility. The research was instrumental case study, mean study of the case for external reasons was not merely an intention to know it's the origin, but the case was only an instrument to explained and proved the existing theory. By mapping the passenger behavior, station managers at least got an overview of the passenger's pathway, favorite places to wait for trains, crowded places during peak time, platform capacity, railway crossing capacity, the availability and lack of a primary, secondary and tertiary facilities. The research results told us many stories. The results showed some explanation about passenger movement behavior based on three components of station zone: arrival zone, main facility zone and platform zone. The conclusion of the research explained that in designing a station facility, the station managers have not fully understood the passenger behavior. In another way, they should pay attention to that vital aspect.
INTRODUCTION
Commuter Line has become the best public transportation in Jakarta, Bogor, Depok, Tangerang and Bekasi [1] - [3] . If anybody asks "What kind of inexpensive, fast, safe and convenient transportation?" Then most of the people living in Jakarta and surrounding cities will answer the Commuter Line. Currently, Commuter Line is managed by PT. KCI (Commuter Train Indonesia) Under these conditions, if the company/government is unable to provide facilities and infrastructure associated with increasing demand, it will lead to various transportation problems [4] . Woodson [5] argued that transport space should pay more attention to the diverse characteristics of passenger's attitude and behavior.
Understanding the attitudes and behavior of passengers is important to anticipate operational and service issues [5] . The arrangement of station space that is not in accordance with the passenger's need will result in the inconvenience and security of passengers. Such discrepancies can be reflected from how the passengers' attitude in responding to the space provided.
Sears [6] suggests that there are three components for viewing attitudinal forms, among which are the cognitive, affective and behavioral components themselves. Therefore, the behavioral mapping is urgently needed to study passenger's behavior in the station.
Researchers have used behavioral mapping to study people's activities in neighborhood open space, children's museums, schools and zoos [7] , senior residences [8] , grocery stores [9] and hospitals [10] . In this study, the main focus area is in Tangerang Station which becomes a major station in Jakarta's surrounding cities, especially Tangerang City. The purpose of this study is also to provide an overview of the passenger's behavior at Tangerang Station.
METHODOLOGY
This research is mixed method research with an instrumental case study. The study of the case for external reasons is not merely an intention to know the nature of the case, but the case only serves as an instrument to understand something other than the case to prove an existing theory. A behavior mapping approach is used to understand passenger behavior patterns. Data were collected by observation, video counting and in-depth interviews with the station manager. The data is processed through the mapping and design concept of station facilities by using GIS (Geographical Information System).
Behavior Mapping Approach
Observation using Behavior Mapping method. Behavioral or Behavior Mapping is a survey technique developed by Ittelson [11] . According to Ittelson [11] , there are five basic components of behavior mapping: basic sketch of area or set to be observed; Clear definitions of behavioral forms to be observed, quantified, described and dichotomized; Inform a clear time plan at which the observations will be made; A clear systematic procedure shall be followed during the observation and; An efficient coding/tagging system to further streamline the observation work. The method is divided into two types. These two methods are named respectively place-centered and individual-centered mapping [12] .
Person-Centered Mapping

Person-Centered
Mapping technique emphasizes the movement of passengers over a period of time. Thus, the technique will relate not only to one place or location but to multiple places or locations. The goal of these maps is to uncover whether a location is used or not, at what time, by which type of people, and what activities are performed in different areas of the studied location [12] . The technique delivers a passenger mapping and describes the pattern of passenger behavior and activity.
Place Centered Mapping
Place centered map method to see how humans organize themselves in a particular location [12] . The technique aims to find out how passengers, use or accommodate their behavior in a particular time at station. Thus, sketching a place or setting is required, including a physical element that is expected to affect the passenger's space. In other word, basic map is needed (Fig. 2 ).
Behavior Setting
Behavior settings can be considered the units of analysis in place-centered maps. The choice of the time when observations take place is fundamental because the same place can be used very differently depending on the time of the day. The station settings were conducted by Vidal [13] . He divided station facility zone into three components: arrival zone, main facility zone and platform zone. Each zone has the characteristics of facilities and different forms of passenger behavior. Therefore, each zone is observed at different times (weekdays and weekend) and at different hours as well (peak hours and off-peak hours).
The analysis can be centered on a specific setting or focus on the movements of a passenger at each zone due to station facilities. The movements of the passenger can be counted and tracked by video analytics or using Closed Circuit Television [14] . It was also conducted by Larson [9] have used timelapse photography, video recording, or radio frequency identification systems to collect behavioral data. Then consider and compare the data and check the interpretation meaning of field findings, use related cases and discard the non-steady relationship [15] .
RESULT
Behavior Mapping
The majority of total passenger observations were distributed across three types of passenger behavior: light, moderate and slow movement ( Table 2) . On weekdays, the majority (10%) of average passenger behavior at peak time (06-08 AM) was observed in three types of movement: light (81.50%), moderate (14.50%), slow (4%).
At a different time, 153 passengers were observed at an off-peak time (10-12 AM) on weekdays. The result showed that passenger behavior with light movement (56.00%) still dominant. The pattern was the same but the total of average passengers was different, light movement in the 1 st position, moderate in 2 nd (38.00%) and slow in 3 rd (6.00%). On weekend, the pattern was changed. It was because of the characteristic of passenger and their activity. At peak time (06-08 AM), 177 passengers were observed resulting dominant behavior by light movement (51.60 %), moderate (21.00%) and slow (27.40%). Table 2 showed that slow movement passenger was higher than moderate movement. At the off-peak time, the pattern was changed again. 112 passengers were observed resulting dominant behavior by moderate movement (44.70 %), slow (31.30 %) and light (24.00 %).
DISCUSSIONS
Differences in passenger movement created by different types of behavior setting and by different forms of the same type of behavior setting (arrival zone, main facility zone and platform zone). It was also created by the characteristics of the passenger. For workers on weekdays, it was clear that they had a light movement, indicating that they were not too concerned about the facilities in each zone. It was different for the family at weekend, they were more having a moderate and slow movement in each zone. Table 2 Passenger movement by different time
Arrival Zone
This area is the largest zone of the station. Thousands of passengers come down and meet to enter the station. Differences in passenger behavior are Table 4 .
Passenger characteristic at arrival zone observed at two main access to the station (Fig 4) . This zone is connected to three gates (west gate, east gate, and main hall). These three gates show significant differences in passenger behavior. East gate is mostly used by a passenger with the multi-trip card (Table 4) . It means most of them to have light movement and use fewer facilities (e.g. ATM, vending machine, toilet). West gate is mostly used by a passenger with a motorcycle with light movement. These types of passenger usually commute from Tangerang to Jakarta daily. Passengers with single trip card usually have a moderate and slow movement in this zone. They use a vending machine, buying drink and food in the retail area and most of them use pedestrian access. These passengers are commonly a family with children on weekend ( Table 4) . As described above, the behavior setting in this zone has a significant role by providing appropriate facilities to the passenger.
For the future station design, this zone will be developed a vertical parking area for a motorcycle. It means the capacity of this zone can be doubled up. 
Main Facility Zone
This area is the smallest zone in the station. It can make a problem because the station's main facilities are in this zone (Vending machine, manual locket, charging booth, toilet, praying room, information room). It means the facilities need a larger area to ease passenger's need. The most used facility is the vending machine for the single trip card. Mostly passenger has to queue to buy tickets at the main hall. On weekend, passenger queue line could be stretched until the pedestrian access, even the main road (Fig 5) . It is a very common phenomenon in Tangerang Station and can make a serious impact on the traffic in the arrival zone. The problem was not the gate, but the lack of vending machine and manual locket. It should be considered that the station manager has to pay attention due to further facilities, especially the policies of the multi and single trip card. We can identify the problem and do the next step by designing the station facilities. We can conclude that the main facility zone should be larger and wider. Thus, the movement of passengers can be more efficient and effective.
Platform Zone
Vidal [13] concept argued this zone basically used by passenger only for boarding. The facilities in the platform zone are only for boarding too (Information board, platform line, cross passenger). Based on the survey, this concept is no longer used by the station manager. There is dualism bias concept whether this zone is used by the passenger for only boarding or for waiting for the train too. In Tangerang Station, there are several facilities in the platform zone (Charging booth, information board, cross passenger, chair, trash can, platform line) (Fig  6) . These facilities influence passenger behavior. The passengers can charge the phone while the train is not coming yet and sitting in the platform (not using a waiting chair) (Table 6 ). Unfortunately, the station manager didn't see it as a problem. For them, it is more important that all the passengers in the platform zone are transported.
For the next plan, the station manager will build 2 additional platforms (platform 5 and 6). Therefore, the frequency of train departures and arrivals can be improved. In designing such facilities, it is necessary considered that the plan has to build a waiting room for the passengers separately. 
CONCLUSIONS
Behavior mapping can be used to measure relationships between Commuter Line passenger behavior and station facilities. The method can be used to accurately link behavioral components and affordances of behavior settings to passenger movement. Such evidence may be used to develop policies and standards for adoption by station manager to help guide the station design and investment in station facilities. The station manager should more aware to identify specific passenger behavior components associated with increased passenger movement activity. Research results may provide guidance for facility design interventions that could help create an efficient and effective Commuter Line Station. Further research can focus on station manager training by increasing awareness about how the passenger behavior and its components influence the policies due to station facility design.
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